The analysis of bite marks is a challenging and convoluted part of Forensic Odontology. Various interrelated factors such as location of the bite and skin elasticity complicate the bite mark analysis. The relationship between the bite mark and the biochemical properties of skin has been well-documented but there is need to consider the variety of skin tones as a factor to explore. The aim of this pilot study was to analyse the appearance of bite marks on 5 different types of skin tones of 15 subjects (6 males and 9 females) from 11 nationalities and age ranged from 21 to 46 years. A pair of 3D printed dental cast was transferred onto a mechanical apparatus for production of experimental bitemarks by using 12.5 kg of weight. Common imaging modalities including conventional, infrared and ultraviolet light were used to record the bite mark images for following visual assessment. The different skin tones were categorized using Fitzpatrick scale (1975) and a colour chart was used to compare the changes on skin after 15 minutes of bite registration. According to the results, the force was well tolerated by the subjects producing a well-defined bite mark, although males showed a less prominent mark than females irrespective of the skin tone and nationality. Neither bruises nor significant changes in the colour of bite mark could be appreciated among the subjects. The different types of skin tones did not affect the registration of bite mark applying a force of 122.5.N for 15 seconds in this sample.
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The analysis of bite marks is a challenging and convoluted part of Forensic Odontology. Various interrelated factors such as location of the bite and skin elasticity complicate the bite mark analysis. The relationship between the bite mark and the biochemical properties of skin has been well-documented but there is need to consider the variety of skin tones as a factor to explore. The aim of this pilot study was to analyse the appearance of bite marks on 5 different types of skin tones of 15 subjects (6 males and 9 females) from 11 nationalities and age ranged from 21 to 46 years. A pair of 3D printed dental cast was transferred onto a mechanical apparatus for production of experimental bitemarks by using 12.5 kg of weight. Common imaging modalities including conventional, infrared and ultraviolet light were used to record the bite mark images for following visual assessment. The different skin tones were categorized using Fitzpatrick scale (1975) and a colour chart was used to compare the changes on skin after 15 minutes of bite registration. According to the results, the force was well tolerated by the subjects producing a well-defined bite mark, although males showed a less prominent mark than females irrespective of the skin tone and nationality. Neither bruises nor significant changes in the colour of bite mark could be appreciated among the subjects. The different types of skin tones did not affect the registration of bite mark applying a force of 122.5.N for 15 seconds in this sample. . Since bite mark on different types of skin tones is not well-documented, this pilot study aimed to explore bite marks produced on different skin tones of subjects with assorted nationality, sex and age using three different imaging modalities.
INTRODUCTION

MATERIALS AND METHODS
This study was ethically approved by . The articulated casts were placed within the frame under the rod allowing a load to be applied to the cast.
Two weight plates of 5kg and one of 2.5kg
respectively were used for production of test bites on the forearm of subjects as seen in figure 1.
The fore arm of each subject was measured from the point closest to the bony prominence of the elbow to the distal end of the radius. The length was divided into 3 equal parts and the site of the bite should be the middle third of the fore arm.
Experimental bite mark was produced using The subjects selected were of different age groups, since it is a known fact that age affects the elasticity of the skin, skin becomes loose and adherent, in one of the volunteers a reddish discolouration was seen around the bite mark and the volunteer was in the age group of 40 years and above.
Another finding was that males showed a less prominent mark than females since female volunteers had less tough skin than males irrespective of the skin tone and nationality. The bite marks were very prominent in subjects who were obese, especially in skin tone type I.
The bite force is created by the dynamic action of the masticatory system during the physiological act of chewing. The influencing physiologic and morphologic variables that affect the bite force are craniofacial morphology [16] [17] [18] , age 19 , sex 19, 20 , periodontal support of teeth 21 , temporomandibular disorders, pain 22 and dental status 23 . A study claimed that the maximum chewing force is 390 kg, and the maximum bite force in people with intact natural dentition rarely exceeds 50-60kg 24 . It is also considered that the values of the maximum bite force in men are greater than in women and tend to decrease with age 25 .
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RESUMO
A análise das marcas de mordida é a parte mais desafiadora e complicada da Odontologia Forense. Vários fatores inter-relacionados, como a localização da mordida e a elasticidade da pele, complicam a análise da marca de mordida. A relação entre a marca de mordida e as propriedades bioquímicas da pele tem sido bem documentada, mas é preciso considerar a variedade de tons de pele como um fator a ser explorado. O objetivo deste estudo piloto foi analisar o aparecimento de marcas de mordida em 5 tipos diferentes de tons de pele de 15 indivíduos (6 homens e 9 mulheres) de 11 nacionalidades e idades entre 21 a 46 anos. Um par de modelos dentários impressos em 3D foi transferido para um aparelho mecânico para a produção de marcas de mordida experimentais usando 12,5 kg de peso. Modalidades de imagem digital como convencional, infravermelha e ultravioleta foram usadas para registrar as imagens da marca de mordida para posterior avaliação visual. Os diferentes tons de pele foram categorizados usando a escala de Fitzpatrick e uma cartela de cores foi usada para comparar as alterações na pele após 15 minutos de registro da mordida. De acordo com os resultados a força foi bem tolerada pelos sujeitos, produzindo uma marca de mordida bem definida, embora os homens mostraram uma marca menos proeminente do que as mulheres, independentemente do tom da pele e da nacionalidade. Nenhum hematoma ou mudanças significativas nas cores das marcas de mordida foram encontrados entre os indivíduos. Os diferentes tipos de tons de pele não afetaram o registro da marca de mordida aplicando uma força de 122,5 N por 15 segundos nesta amostra.
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